Analysis of von hippel-lindau mutations with comparative genomic hybridization in sporadic and hereditary hemangioblastomas: possible genetic heterogeneity.
Hemangioblastomas (HBs) occur sporadically or as a manifestation of von Hippel-Lindau (VHL) disease. In the majority of VHL-related HBs, inactivation of the VHL tumor suppressor gene (TSG), which is located on chromosome 3p25-26, is found. The VHL gene is assumed to be involved also in the development of sporadic HBs. In a previous study of chromosomal aberrations of sporadic HBs, multiple chromosomal imbalances were found in the majority of tumors. The aim of this study was to analyze further both sporadic HBs and VHL-related HBs to determine if these histopathologically identical tumors have a different genetic background. Sixteen sporadic HBs and seven VHL-related HBs were identified by clinical criteria and analyzed. Comparative genomic hybridization was used to screen for chromosomal imbalances throughout the entire HB genome. Additionally, mutation analysis of the VHL gene was performed using direct sequencing. Loss of chromosome 3 and multiple other chromosomal imbalances were found in the sporadic HBs, although only one imbalance, a loss of chromosome 3, was detected in the seven VHL-related HBs. Somatic VHL gene mutations were found in one third of sporadic HBs, whereas a mutation of the VHL gene was detected in all VHL-related HBs. These results indicate that the molecular mechanisms underlying sporadic HBs and VHL-related HBs are different. Inactivation of the VHL gene is probably not the most important event in the tumorigenesis of sporadic HBs. Other mechanisms of inhibition of VHL protein function, or inactivation of other TSGs, on chromosome 3p or on other chromosomes, might be important in the development of sporadic HBs.